Atluri and Zhu (1998) have advocated the meshless local Petrov-Galerkin methods (MLPG). It is derived from the local weak form (WF) of the equilibrium equations and by inducting the moving last square approach for trial and test functions in (WF). Finally is discussed over local sub-domains. However, the convergence of the method presents dependency to number of parameters deriving from local weak form and different subdomains. This paper deals with the effect of sizing parameter of subdomains on the convergence and accuracy of the methods and numerical values are presented to specifying the convergence domain by precising maximum and minimum values as a function of distribution nodes number. It also presents a comparison with numerical results for different materials. Numerical results agree with the analytical solution of the deflection.
Introduction
The finite element method (FEM) was considered a powerful numerical technique for analysing many domain problems with arbitrary shape. However this method presents some deficiencies for some category of problems related to plates like the preparation of data and computation times for problems with discontinuities, moving boundaries, or severe deformations [20, 16, 13] . For such problems, it has become necessary to find the methods, which may be easy to preparing data. So a class of meshfree methods has developed and become a very attractive alternative for computer modelling and simulation of problems in engineering and science. These methods such as meshless [10, 14, 7, 1] do not require a mesh to discretize the problem domain (in a specific area) and the approximation functions are constructed using only with a set of scattered nodes, and no element or connectivity between nodes is needed.
Recently, the meshless local Petrov-Galerkin (MLPG) method developed by Atluri and Zhu [8] uses the local weak form of the Petrov-Galerkin formulation. This method has been fine-tuned, improved, and extended by Atluri's group and other researchers over the years [2] [3] [4] 15] . MLPG has been applied to solve elastostatics and elastodynamics problems of solids and plates [9, 11, 18] . The MLPG method is a fundamental base for the derivation of many meshless formulations, since trial and test functions are chosen from different functional spaces. In the MLPG implementation, moving least squares (MLS) approximation is employed for constructing shape functions, special treatments are needed to enforce the essential boundary conditions [2, 11, 5] . The aims of this paper are to study the effect on convergence and accuracy of MLPG methods of different size parameters:
by varying s α and Q α associated to support and quadrature domains respectively. In MLPG methods, the support domain is equal to influence domain.
For fixed values of: s α and Q α , the effect of nodes distributions field numbers t n , on energy errors are also studied and the results are presented for different materials. First, the MLPG method will be developed for solving the problem of a thin elastic homogenous plate. The local weak form and numerical implementation are presented in section 2, numerical example for 2D problem are given in section 3. Then, the paper ends with results, discussions and finally the conclusions.
Local weak form method MLPG
Let us consider a two-dimensional problem of solid mechanics in domain Ω bounded by Γ whose strong-form of governing equation and the essential boundary conditions are given by: on the essential boundaries. In the local Petrov-Galerkin approaches [7] , one may write a weak form over Q Ω a local quadrature domain (for node I), which may have an arbitrary shape, and contain the point Q x in question, see Fig. 1 . The generalized local weak form of the differential Eqs. (1, 3) is obtained by: (4) is for the equilibrium (in locally weighted average sense) requirement at node I. The second integral in Eq. (4) is the curve integral to enforce the essential boundary conditions, because the MLS shape functions used in MLPG lack the Kronecker delta function property. α is the penalty factor. Here we use the same penalty factor (is among) (for all the) displacement constraint equations (essential boundary conditions) [10] .
Generally, in meshfree methods, the representation of field nodes in the domain will be associated to other repartitions of problem domain Using the divergence theorem [12] in Eq. (4), we obtain: 
Which is the local Petrov-Galerkin weak form. Here it is required that ) ( C u Q 0 i Ω ∈ [7, 12] and the simplified Petrov-Galerkin form is:
Eq. (7) are used to establish the discrete equations for all the nodes whose quadrature domain falls entirely within the problem domain and Eq. (6) is used for all the boundary nodes or the nodes whose quadrature domain intersects with the problem boundary. We have the approximant ) (
Where 0 n denote the set of the nodes in the support domain S Ω of point Q x .
I Φ the MLS shape function for node I that is created using nodes in the support domain S Ω of point Q x . The discrete system in Eq. (6) is given in matrix form: 
, and Eq. (8) into
Equation (10) 
For a field node whose local quadrature domain lies entirely within the global domain, there is no intersection between Q Γ and the global boundary Γ . In this case, Eq. (13) can be obtained:
The matrix form of Eq. (14) 
Where expression of nodal matrix I K is:
And nodal force vector with contributions from body forces applied in the problem domains:
Two independent linear equations can be obtained for each node in the entire problem domain and by assembling all these n * 2
equations to obtain the final global system equations:
To solve the precedent system, the standard Gauss quadrature formula is applied with 16 Gauss points [7, 17] for calculating integrals in Eqs. (16, 17) on both boundary and domain.
3410

Ahmed Moussaoui and Touria Bouziane
The size of quadrature domain is specified by setting 2 Q = α and a regular distribution of nodes on the mid-surface of plate in (x, y) plane is employed.
Numerical 2D elastostatic example
This section is about numerical results for a cantilever rectangular plate see (Fig. 2) . First, were investigated the effects of the size of support and quadrature domains and was examined numerically convergence of MLPG for several materials; then, comparisons will be made with the analytic solution for several materials [19] {We choose: steel, zinc, aluminium and copper with: 
Results and Discussions
The standard Gaussian quadrature formula with 16 Gauss points and MLS approximation linear polynomial basis functions are applied. The cubic or quadratic spline function is used as the test functions in the MLPG local weak-form. In figure 5 and 6, the dependence of energy error as a function of S α and different types of considered materials are investigated. It is found that for fixed value of t n all curves have identical shapes as shown in Fig. 4 . We note that the elastic properties of each material are clearly identified according within elasticity parameter E and ν . υ has been chosen.
We have chosen two values for t n , for which the method is convergent and the value of energy error is small: t n =55 or 189. We can see that the function presents a classical shape for all values of s α and t n and coincides with the analytical solution of each material and characteristic elasticity properties is verified especially as shown in figure 10 ,11 those corresponding to extremity cases s α =5 for t n =55 in figure 10 and s α =3.66 for the greater value of t n =189 in figure 11 . 
